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Abstract :

With the deepening of power market reforms and the increasing share of renewable energy, the

economic operation and coordinated optimization of user-side energy storage have become crucial

for building a new-type power system. The role of energy storage technology in power systems has

grown increasingly prominent; user—side energy storage, positioned directly at the load end, is a vital

component for facilitating renewable energy integration and ensuring grid security. This study focuses

on the functional applications of four key devices and energy controllers, systematically advancing

foundational tasks such as equipment installation, joint commissioning, and functional testing, while

simultaneously optimizing charging/discharging strategies and charging station scheduling operations.

Comprehensive pilot validation across multiple scenarios has also been conducted.
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